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SMOKE SCREENS TO CUT OUT SUNLIGHT 


Newest Way of Starting Plaques 
(See page 333) 
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The Farm a Chemical Factory 


By Epwin E. SLosson 
Every farm is a chemical factory 
and always has been. But it has never 
yet been brought under the control of 


the chemist, consequently it lacks 
flexibility in the adaptation of its 
products and it loses heavily from 


waste. 

I venture as my first forecast that 
the farmer of the future will stop, to 
a large extent, raising field crops as 
such. He will raise raw materials. 
He will aim to produce carbohydrates, 
fatty acids, amino-acids and hetero- 
cyclic compounds, rather than raise 
sugar beets, cotton seed, beef and to- 


bacco. He will employ whatever 


plants will give, in his locality, the’ 


largest yield at the lowest cost of the 
particular class of chemical com- 
pounds that are most. in demand at 
the time. 

The farmer of the future will not 
confine himself so largely as in the 
past to the production of foods. For 
there is a limit to this market. We 
ought not to eat any more than we 
do and we ought not to waste as much 
as we do. Even if the highways are 
lined with illuminated billboards be- 
seeching or commanding us to "Eat 
more wheat”, “Eat more raisins”, 
“Eat more apples’, “Eat more pota- 
toes”, and “Eat more peanuts”, we 
cannot follow all this gratuitous ad- 
vice. My grandfather used to say to 
me when | overloaded my plate with 
some food I liked: “My boy, your 
eye is bigger than your stomach.” 
But that is only true of eating. Our 
stomach for automobiles, radios, silk 
stockings and newspapers seems in- 
satiable. Therefore, the farmer longs 
to get out of food production and 
into a field where the opportunity for 
high-powered salesmanship is unlim- 
ited. 

Further, I venture to say that the 
farmer of the future will find it 
worth while to make the lower forms 
of life work for him. He has hith- 
erto regarded molds and maggots, bac- 
teria and fungi in the light of ene- 
mies to be eradicated. He may turn 
them into his slaves, as in the early 
days of husbandry the wolf was con- 


verted into the shepherd dog. Such 
minute creatures grow faster, live 


cheaper, require less room and repro- 
duce more rapidly than the higher 
plants and animals. Microbes that 
double in size and number every 
twenty minutes beat Belgian hares in 
the art of multiplication. Starting 





Chemistry 


with sawdust or waste molasses and 
ammonia made from the air, it is pos- 
sible to make all manner of fats and 
proteins and flavors by the aid of 
Aiready this field 
I have taken at my 
table a broth from yeast that could 
not be told from the best beef tea. 
Can the cattle business compete with 
the yeast plant? I visited recently a 
mold factory run by the U. S. De- 
partment of Agriculture where glu- 
cose was being converted quantita- 
tively and in quantity into gluconic 
acid. Hitherto gluconic acid has been 
sold at about $100 a pound, or rather 
priced at that, for the demand was 
limited. By this new process it may 
be made for 35 cents a pound. All 
that is needed to make the process 
profitable is to find a market for 
gluconic acid by the ton, when it 
could not be sold by the gram. 

I have never been one of those 
chemists, like Berthelot, who foresee 


micro-organisms. 
is being entered. 
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food 


will be 
synthetic. 1 do not anticipate the day/ 
when we shall do away with our three 
meals and simply swallow a pill con 
taining the essential elements and en. 


a time when all our 





ergy. Such a condensed diet would 
it seems to me, be a hard pill to swal-| 
low, for it would have to have a den-| 
sity surpassing platinum, even ap-| 
proaching the specific gravity of the 
faint companion of Sirius. 

I believe that the bulk of our food! 
will continue to be raised by the aid 
of vegetation and that while it may 
be possible to make any kind of food 
from coal, air and water with certain} 
salts, I doubt if it will be generally 
profitable to do so. So I anticipate 
that the future rivalry between the 
chemist and the farmer will turn out! 
a drawn game, and result finally in| 
some system of mutual cooperation, a 
sort of symbiosis to the profit of both 
parties. 


Science News-Letter, December 1, 1928 
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NTERPRETING week by week, 
the latest developments in the) 
various fields of science, this magazine’ 
attempts also to present its articles 
in the most pleasing and _ readable 
typography and the most convenient 


arrangement. 


The clippability, indexing, and auto- 
matic dating of each article are unique 
features. 


This is a separable magazine. Each 
original article can be clipped or torn 
out without losing or damaging another 
important article on the other side. 
These original articles are backed by 
reprinted quotations or excerpts, shert 
one-sentence items, advertisements, 
and other material not likely to be 
clipped and preserved. 


Each article is automatically i 
dexed by the key word printed im 
italics just below the heading, or at 
the end of the article when the article 
has no heading. Articles can thus be 
filed easily into any system of classi- 
fication, whether it be Library of 
Congress, Dewey, or one of the 
reader’s own devising. 


Each article is automatically dated 
by its last line. 


All of the resources of Science 
Service, with its staff of scientifi¢ 
writers and correspondents in " 
ters of esearch throughout thé 
world, are utilized in the editing of 
this magazine. 
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ASIATIC CHOLERA, one of the scourges 
of ancient times, is caused by these cork- 
screw-shaped organisms 


By JANE STAFFORD 


Suppose another world conflict with 
its marching hordes, strife and death, 


overtakes us. What then will fol- 
low and blast the health of the 
earth’s teeming millions? 

A new plague of germs, made 


more deadly by evolution’s transmu- 
tation. An epidemic of insanity, like 
shell shock, conquering the civilian 
population. An epidemic of vitamin 
hunger. A new disease of nutrition 
that will fell thousands. A pestilence 
of the air, brought by winging planes 
that deal death in a new form as 
they drop bombs and poison gases 
and blockade the sun’s rays with 
smoke screens. 

Such are the cold-blooded, conser- 
vative estimates, deliberately made 
by public health experts who are 
calmly considering possibilities and 
carefully laying plans for defense, 
just as are military and naval experts. 

For there will surely be another 
dreadful plague.’ Some pestilence 
will overwhelm the earth, cutting 
down the population and weakening 
those who are left by disease and 
hunger and want. 

If men have learned anything from 
the past they have learned that fol- 
lowing every great war came a great 


epidemic. Plague and cholera fol- 
lowed the Crusades when West fought 
East for possession of Palestine. 
Plague and smallpox and_ typhus 
fever followed the wars between 
England and France that gripped 


Europe for a hundred years. Our 


own Civil War was followed by such 
disease that the numbers who died 


Hygiene 


in hospitals of sickness far outnum 
bered those who were shot and died 
in battle. Even as late as the Span- 
ish-American and Boer Wars typhus 
fever and typhoid and dysentery de- 


vastated the ranks of both troops 
and civilians. 

The World War was the first in 
history in which the number killed 


by shot and shell exceeded the num- 
ber who died of disease and pesti- 
lence. A triumph indeed for medical 
and sanitary science, which physicians 
and public health surgeons are anx 
ious to see repeated after the next 
great conflict. 

So, while military experts are 
planning fleets of airplanes, thes« 
other experts are wondering what the 
effect of thousands of these planes 
will be on the earth’s population. 

Great smoke screens, laid by 
planes, might keep the sun’s benefi- 


cent rays from a locality for pro- 
tracted periods. The harm this 
would do may be conjectured by 


considering the present condition of 
industrial workers in large cities, par- 
ticularly in England, where they are 


deprived of sunshine most of the 
vear. Immigration officials who 


examine thousands of people annual- 
ly, have noticed that immigrants from 
Liverpool, for instance, almost all have 
false teeth, even young men and 
wemen 21 or 22 years old. 

If airplanes blockade a country 
from the sun, the children of that 
country will grow up, if they grow 


at all, with weak, malformed bones 
and brittle, decaying teeth. To pre- 


vent such a possibility, scientists are 
at work, standardizing cod-liver oil, 
the bottled sunshine, and experiment- 
ing with lamps that produce artificial 
sunlight. ‘These measures of substi- 
tuting sunlight are being used now 
for children and adults who are sick 
or have been deprived of their due 


amount of natural sunlight. In the 
event of war, such measures would 


need to be expanded to embrace an 
entire nation, perhaps. 

Another danger from planes is the 
possibility of disease as a result of 
exposure to irritating chemicals 
spread over a city. Fancy living in 
an atmosphere like that of a railway 
tunnel for weeks at a time. Besides 
the discomfort, the air passages, al- 
ways delicate and easily injured, 
would suffer lasting harm. Tubercu- 
losis would probably follow such 
irritation of the lungs. If the irri- 


Follow the Next War? 


WHEN TROOPS DIED from dysentery, 
it was often due to these bacilli in wmpure 
water and food supplies 


tating substance did not penetrate to 
the lungs, it might cause disease of 
the bronchii, which are the tubes lead- 
ing to the lungs. Or people might 
become permanently hoarse and 
speechless as a result of injury to 
the larynx. 
The great plagues of the past have 


all been germ-borne. As soon as 
scientists learned the germs of the 
diseases, and how to kill them or 


keep them away from man or how to 
protect man from them by vaccines 
and antitoxins, the danger of world 
wide plagues disappeared. The rea- 
son such plagues have followed wars 
is that they have followed the lines 
of travel. Citizens visiting military 
encampments or returning soldiers 
brought the disease germs with them. 
They carried the germ that causes 
typhus fever in the lice on their 
bodies, they brought germs of typhoid 
fever and dysentery in their intes- 
tines and spread them with their 
body discharges. They brought germs 
of cholera and smallpox and venereal 
diseases which they passed on to the 
civilian population at home. And be- 
cause scientists were still groping in 
the Dark Ages of Science these 
diseases spread and spread and killed 
hundreds of thousands of people, 
many more than ever died of wounds 
or were shot in the wars. 

When the Crusaders went to Pales- 
tine they knew how to fight with 
sword and buckler, but they didn’t 
know a thing about sanitation or how 
to keep a pure water supply. They 
didn’t even have such things at home, so 
how were they to maintain them when 
away fighting? (Turn to next page) 








What Plague Will Follow the Next Warr—Cont'd 


When American marines and sol- 
diers fought the Spaniards in Cuba, 
six centuries later, they had Spring- 


field rifles and armored battleships, 


but one out of every seven men had 
typhoid fever, one out of every 71 
soldiers died of it, and untold num- 


bers came home, typhoid carriers, to 
the throughout the 
because protective anti- 
was not known 


disease 
the 


spread 


toxin for this diseas« 
the i! 

During the last war we knew all 
these things and knew how to pro 


tect soldiers and civilians from small- 
pox by vaccination, from water borne 
diseases by purification of water 
plies. Every unit had 
of the precious solution, sodium hypo 
1 few drops of which made 
water safe for drinking. There were 
lelousing stations that protected from 


sup 


a canvas bag 


< h] Tite 


typhus, there were prophylactic sta 
tions for venereal diseases 

Then when everyone thought w 
were safe, danger came from an un 


expected quarter, as danger always 


does. In a few places cases of in 
fluenza of a particularly virulent type 
broke out, and suddenly tl 


ne disease 
spread like wildfire all over the civil- 


ized world Again it was a germ 
bor disease, following lines of 
travel \gain it was a disease of 
which scientists knew very little. 
nothing definite about what caused it 
or how to prevent it, except by com 
plete isolation of all influenza 
patients 


lust when it seems that science has 


conquered the bacteria and their rela 


tives that carry disease, new diseases 
appeat Before 1912 no one knew 
of tularemia and now it is wide 
spread Rocky Mountain spotted 
feve is another new disease Are 
new bacteria springing up to take the 
place f the vanquished Or are 
the old ones changing their forms, 
disguising themselves, only to break 
out in some new type of disease: 
The fact that some diseases, like 


smallpox and scarlet fever and diph 
theria, are occurring in milder torm 
in 


points to a change or weakening 
the mic nisms causing the dis 
eas Some scientists believe the sec 
i tl ’ rue and are working 
now to find proof for it. If they are 
successful, they will have to work 
harder than ever to outwit these re 
sourceful organisms, to discover what 
f each is going to take next and 
how, in their new, or transmuted, 


killed or their 


evil effects neutralized by antitoxins 
and vaccines 


The 


have alwavs suffered 


during a war 
from nutritional 
fresh, nourishing 
fighters. In 
addition, much destroyed, 
wantonly or accidentally. If the next 
war is sO increasingly great in scope 


stay-at-homes 


diseases. \ the 


food is devoted to the 


food 1S 


as the last one was, this destruction 
of food will be so great as to cause 


a widespread nutritional plague. 
What if scientists have 
vitamins in tomatoes and 
tomatoes and oranges are destroyed 
or captured by an enemy, where will 
turn next for our vitamins’? Pel- 
lagra seems now to be conquered, so 


discovered 


ranges. If 


we 


does scurvy; so does rickets. That 
is, scientists have found the causes of 
these dire diseases and have been able 
to prevent and to cure them. But 
they still exist, just as do cholera and 
plague and typhus fever in various 
irts of the world. When creat 
war breaks out and men and women 


main to 
remem- 


are striving with might and 
le fend who will 
r to watch 


themselves, 


the danger spots all over 


the globe? Who will remember to 
see that little children and women 
who are not useful for fighting get 
enough vitamins, get fresh fruits and 
vegetables, get yeast, the pellagra 
preventive : 

But perhaps the greatest menace, 
me that threatens civilization itself, 
me that is hardest to prepare for, 
that will be hardest to combat, is a 
great plague of some mental or ner- 
vous disease. Such a disease seems 
the most likely candidate for the posi- 
tion of the plague that will follow the 
next great war. 

Rumblings of such a disaster have 
already been heard \fter and dur 
ing the last war we had a condition 
called shell sh ck, though it had 
mighty little to do with shells and 
was found, under one name or an 
other, in homes and offices far from 


fact, it 
appeared among 
the 


41 Cos ’ , le 
he firing line. In was only 


when this condition 


people who were remote from 
fighting that it was recognized for a 
mental or emotional col- 
ereat mental and emo- 
Broadly, this is hys 
and 


stability, 


condition of 
lapse due to 
tional strain. 
teria. symptoms art 
varied. L of 

1 | r 4 7 ae 
icK OF mental training are 


be at the 


Che Ss generation eared in 


many 
emotional! 
thought to 


ally 
iCK 


s+ 


root oft 


stolid, prosperous respectability, was 
bl wit! 


in many cases not abie to cope 


the conditions of the war 
conflict of adjustment 
for that emotional and 
equilibrium will the 
generation fare in the next war? 

1d psychiatrists, the 


The per- 


was too 
mental 


next 


sonal 
much 
How 


Psychologi sts a 


new order of scientists, are at work 
now studying the behavior of animals 
and human beings, both child and 
adult. They have found many rea- 


sons for our conduct under varying | 


They can even predict 
what we will do under certain con- 
ditions. They can show that people 
f certain intelligence levels will get 
well quiet lives, per- 
forming tasks of a routine nature. 
But when the routine of life is dis- 
turbed, by war or sickness or any 
other outside force, these people col-| 
lapse, mentally and emotionally. Some 
yf them almshouses, some 


situations. 


along living 


“Areed + 
proceed tT 


to insane asylums, some to jails, 
Psychologists are even able to pre- 
lict, to a certain extent, which direc- 


tion these people will take when the 
as yet they have 
found no sure way of helping them| 
through such a cri of restoring 
I to normality afterwards. 


them 
(he danger from such a widespread | 


comes. But 


CTISIS 


SiS, or 


plague of mental disease becomes 
greater as the danger from infectious 
disease lessens. [he more _ people 


who survive or escape typhus and 
cholera, the more who will be left to 
face mental and emotional strain and 
readjustment. 

The great danger is not from the 
individual who becomes incompetent 
to earn a li and must be sup 
ported by public funds, but from the 
who develop twisted, 
minds, in whom 


living 


vast numbers 


hu lec yusly pery erted 


ll moral sense is suddenly lacking, 
who are ready to commit any crime, 

The situation is fairly acute even 
now. If the barriers of civilization 
are let down any fufther, after an- 


other war, will there be any civil 
ration left: 

We must look to psychologists and 
psychiatrists to save us from this, as 
we bacteriologists and sami: 
tarians to save us from plagues ol 


’ 
holera, etc 








: | 
look to 


a’ phus, Cc . 
working hard, these scien 
having opposition 
uch help in others. 


They are 


They are 


tists. 


In many quarters, ! 


They alone can foretell the plague 
of the next war. They alone caf 
prevent or check it. These are tht 
possibilities iat scientists now sé 
Preventive work is being done along 
all these lines 

Science December 1, 1928 
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Coal Research Frees World 


By Watson Davis 

The elemental independence of 
modern man and his freedom from 
the accidental limitations of nature’s 
distribution of natural resources un- 
der, on and above the surface of the 
earth was demonstrated at the Second 
International Conference on Bitumi- 
nous Coal held last week under the 
guidance of the Carnegie Institute of 
Technology at Pittsburgh 


Oil from coal, coal from oil, coal 
from wood, edible fats from coal, 
rubber from coal, burnable gas from 


from coal, lubri- 
from coal were 
many of 
realities, 


water, wood alcohol 
cants from coal, soayq 
a few of the 
them practical 
that the coal conference reports added 
to the more chemical proc- 
esses of modern which now 


-? 
possibilities, 


commercial 


familiar 
industry 


derive perfumes more fragrant than 
flowers, colors more varied than the 


rainbow, coke more useful than raw 
coal, gas more calorific than natural 
gas and a multitude of other every- 
day utilities from coal wood, oil, air 
and water 

So rapidly is science discovering 
the secrets of the raw natural mate- 
rials and their elements that these 
coal conferences might well be broad- 
ened into CHON conferences. Why 
not a synthetic name for the con- 
gresses that contribute so much new 
knowledge to the present era of the 
industrial transformations based on 
chemistry? The chemical symbol, C, 
for carbon contained in coal, wood 
and o:l, H for hydrogen in hydrocar- 
bons and water as well, O for oxygen 
most prevalent in the air, and N for 
nitrogen, four-fifths of air, which is 
present in all living things and one 
of the principal constituents of fer- 
tilizer. These four chemical elements 
are the essentials of the vast fuel, 
coal, oil, organic chemical, 
agricultural industries of 
the world as well as all forms of life 
They exist the whole world over in 
some form or other. Every country 
has air and water, certain countries 
like the United States are blessed with 
bountiful supplies of easily available 
C as coal and oil. 

From Europe, to this year’s coal 
conference as to the first one in 1926, 
came the most ingenious and promis- 
ing methods of converting coal into 
Other things. Dr. Carl Krauch, Ger- 
man Dye Trust chemist, told how 
through the magic of catalysis and 
hydrogenation coal is made into gaso- 


woo l 


and tood 





Chemistry 


line, 
alcohol, fats and 
hydrocarbon that the 
sire. Dr. Friedrich Bergius, the 
I leidelberg chernist, hydro- 
genation process, first reported to the 
1926 conference, is now used 
and controlled by the German Dye 
Trust, announced the conversion of 
the cellulose and lignin of wood into 
the used by 
millions of ago in the 
manufacture of coal. Dr. Fritz Hof- 
mann, veteran German chemist, af- 
firmed but did not explain the pro 
duction of real rubber coal. 
From France and other 
in Germany there came papers telling 
of intensive researching upon. the 
vital problem of making from coal, 
which Europe has, the gasoline, lubri- 
cants, and other products that must 
at present be imported. Necessity is 
the reason why this sort of research 
is more intense in Europe than in 
(America. Our country, richer in nat- 
ural ready-made products, has devot- 
ed its brains and energy to better 
methods of cracking its petroleum or 
burning its plentiful oil and coal. 

It is significant and encouraging 
that much of the pure scientific re- 
search, the romantic delving into 
molecular and atomic love affairs, that 
formed the foundaiion of European 
industrial applications was done here 
in America. Prof. Hugh S. Taylor 
of Princeton did much pioneer work 
on catalysis, in which one substance 
eggs on others to do something with 


lubricating oil, kerosene, paraffin, 
nearly any other 
market may de- 


WwW hose 
coal 


coal, 


artificial 
nature 


| yrocess 


years 


trom 
laboratories 


out being itself altered. 
England has been more interested 


in the process of coal treatment 
known as low temperature carboni- 
zation. Instead of coking the coal 


heat, as is done in the 
coke ovens of 


at a high 
familiar by-product 


America, the volatile matter in_ the 
coal is driven off at a much milder 
temperature, preserving and produc- 
ing more of the valuable liquid and 
gaseous products of coal. Low tem 
perature processes are of great inter 


est to America and, in fact, the larg 
est low temperature carbonization 
plant in the world is now being erect 
ed in New Jersey. 

Coal production in America 
actually decreased in recent years due 
to the increased use of oil as fuel, 
F. G. Tryon of the U. S. Bureau of 
Mines, reported to the conference. 
And the oil industry is borrowing 
the latest coal research developments 


has 


to make its production more efficient. 
The German methods of liquefying 
coal have been brought to America 
and set to work getting a larger per- 
centage of gasoline out of crude oil 
A paradoxical development reported 
to the conference by Prof. Walter F. 
Rittman of the Carnegie Institute 
of Technology was the actual com- 
mercial production of artificial bitu 
minous coal from crude oil residues 
as a by-product of the production of 
gasoline. 

Since large amounts of raw coal 
will still be burned despite the new 
treatments and transmutations that 
are possible, new combustion methods 
are being developed. Pulverized coal 
has propelled its first sea-going ves- 
sel, the S. S. Mercer, C. J. Jefferson 
of the U. S. Shipping Board, and 
Commander J. J. Broshek of the 
U. S. Navy told the conference. In 
Germany an internal combustion en- 


gine of the Diesel type has been 
built to feed on powdered coal. 


Abroad locomotives fired by coal dust 
draw trains. Great power plants are 
being built here and abroad to use 
the finely divided state of coal. 

For power production coal or other 
combustibles are not a necessity as 
hydroelectric plants have demonstrat- 
ed. To the coal conference was re- 
ported a power production method 
that promises to be another fuel com- 
petitor. Georges Claude, the French 
scientist, whose name and genius is 
associated with ammonia _ synthesis, 
liquid air and neon lights, proposes to 
tap energy of the sea, the tempera- 
ture falls of the ocean. In Belgium 
a power plant of sixty kilowatts runs 
on the temperature drop of thirty- 
three degrees Fahrenneit In the 
warm tropical waters of Cuba, whose 
depths are always cold, he proposes 
to build a larger power plant utilizing 
the free power of the sea’s tempera- 
ture difference. Eventually he fore 
sees Florida and Southern California 


benefiting from his new invention. 
The two years since the first Car 


negie coal conference, as summarized 
in the papers presented this year, ex- 
ceeded in achievment even the pre 
vision of Dr. T. S. Baker, president 
of the Carnegie Institute of Technol 
gy, whose planning and energy made 
possible the international conferences. 
The effects of such vigorous world 
congresses upon world industry can 
not be properly appreciated contempo 
raneously but the (Turn to next page) 
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Once upon a time there was a busy person who, dis- 
covering that Thanksgiving was past, began to worry and 
make out a Christmas list. He was in what the novels 
calla dilemma. So many figurative stockings to fill! And 
handkerchiefs, neckties, and the doodads of the depart- 
ment stores seemed so trite and futile. 


And then the busy person, leafing over the pages of 
his favorite magazine for relief and relaxation, came upon 
this life-saving suggestion: 


“Make a year’s subscription to the SclENCcE News-Lketrer 
your standard Christmas gift, a 52 time blessing to the re- 
cipient. Notification card will be sent to you or directly to 
your lucky friend. Science Service as its Christmas gift to 
you offers a reduced price (good until January 1, 1929 only, 
as they say in the bargain advertisements) of only $8.00 for 
two gift subscriptions, $12.00 for three gift subscriptions, etc.” 


Realizing that this was the happy solution of his 
difficulty and that he would actually save money, the busy 
person jotted down the names and addresses in a space 


like this: 


He wrote out his check, mailed it and the list to 
Science Service, 21st and B Sts., Washington, D. C., and 
stopped worrying until next December 1. 


P. S.—You are invited to do likewise. In spite of the beginning, this is not a fairy story. 





Coal Research—Cont'd 


800 representatives of twenty nations 
attending will take back to their plants 
and laboratories new ideas and en- 
thusiasms. Those attending the con- 
ferences can not help but feel that the 
prosperity of CHON industries are 
fully as dependent on science as on 
economics, if not more so. 

An important by-product of the 
coal conference should be a growing 
realization that rampant nationalism 
is as obsolete as the open coal grate. 
Wars, always wasteful, need not be 
fought for raw materials. All nations 
have them in some form. Scientific 
conquests are more lasting than mili- 
tary successes. At the coal confer- 
ence Germans, French, English and 
Americans worked together. The 
genius of discovery and research in 
any part of the world in_ these 
accelerating days soon conquers the 
whole globe. 
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Since the earthquake of 1923, build- 
ings in Tokyo are limited to three 
stories in height. 


A pneumatic rubber raft for use in 
flood relief work has been tested by 
German firemen. 


Crocodiles and hippopotamuses were 
sometimes set to fighting each other 
in the Roman circus. 


Staff of Science Service—Director, Edwin E. 
Slosson; Managing Editor, Watson Davis; Staff 
Writers, Frank Thone, James Stokley, Emily 0. 
Davis, Jane Stafford; Librarian, Minna Gill; 
Sales and Advertising Manager, Hallie Jenkins. 

Board of Trustees of Science Service—Hon- 
orary President, William E. Ritter, University 
of California. Representing the American Asso- 
ciation for the Advancement of Science, J. Me 
Keen Cattell, President, Editor, Science, Gar- 
rison, N. Y.; D. T. MacDougal, Director, Desert 
Laboratory, Tucson, Ariz.; M. I. Pupin, Professor 
of Electromechanics, Columbia University, New 
York City. Representing the National Academy 
of Sciences, John C. Merriam, President, Oar- 
negie Institution of Washington; R. A. Millikan, 
Director, Norman Bridge Laboratory of Physics, 
California Institute of Technology, Pasadena, 
Calif.; Dr. David White, Senior Geologist, U. 8. 
Geological Survey. Representing National Re 
search Council, Vernon Kellogg, Vice-President 
and Chairman of Executive Committee, 
nent Secretary, National Research Couneil, 
Washington, D. ©.; C. G. Abbot, Secretary, 
Smithsonian Institution, Washington, D. C.; Har 
rison E. Howe, Editor of Industrial and Em 
gineering Chemistry. Representing Journalistic 
Profession, John H. Finley, Associate Editor, 
New York Times; Mark Sullivan, Writer, Wasb- 
ington, D. C.; Marlen E. Pew, Editor of Editor 
and Publisher, New York City. Representing 
E. W. Scripps Estate, Harry L. Smithton, 
Treasurer, Cincinnati, Ohio; Robert P. Scripps 


Scripps-Howard Newspapers, West Chester, Ohio; | 


Thomas L. Sidlo, Cleveland, Ohio. 
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Color Snapshots for Amateur 


Photography 


The amateur photographer will 
soon be able to make snapshots in 
natural colors, in his own film cam- 
era, and without the need for ex- 
posures much longer than he would 


give with ordinary films. This is 
the announcement made in Nature, 
by F. J. Tritton. These color films 


will be on the market within a month 
or two, he stated. 

A triple film makes the new meth- 
od possible. It forms what is known 
as the “tripack.” In any process of 
color photography that reproduces 
all the colors of nature, it 1s neces- 
sary to make separate records of the 
reds, the greens and the blues in the 
original scene. One of the first 
methods of doing this was to make 
these photographs separately, first 
exposing a plate through a blue 
glass filter, which passed only the 
blue light, and so gave a record of 
the blues. Similar pictures, on sep- 
arate plates, were made with green 
and red filters. By making trans- 
parent prints from these, dyeing each 
with the proper color, and then com- 
bining them, a color picture could 
be obtained. As the separate color 
pictures had to be made one after 
the other, the method could not be 
used for pictures of moving objects, 
though it is generally used today 


for making color reproductions in 
magazines. 

With a tripack, three films are 
used at once. They are really ar- 
ranged as a sandwich, two films with 
another between. The front one, 
in the new method, is sensitive to the 
blue light; the green and red pass 
through; the middle one is sensitive 
to the green, and the red passes 
through to the back one. Though 
tripacks have been used before, pre- 
viously it was necessary to put the 
red in front and the blue in back. 
As the blue image is the one chiefly 
responsible for determining the out- 
lines of the subject, and as the back 
picture is not as clear as the front 
one, there was more or less fuzziness 
of the finished picture. By putting 
the blue in front, a much sharper 
picture is obtained. 

Mr. Tritton stated that this film 
could be made with very fast emul- 
sions, so that these color films might 
be as fast as the average roll film. 
This would permit color snapshots 
in ordinary light, and with ordinary 
cameras, a thing not possible with 
other methods. As the finishing and 
printing of the pictures is rather 
complicated, it is probable that the 
manufacturers will provide this serv- 
ice. 1928 
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50,000,000 Indians in 1200 A. D. 


Ethnology 
The peak of America’s native first as an introduced plague and 
population, before the white man’s measles second, this latter malady 
coming, was reached about 1200 being deadly for the red man. But 


A.D., when there may have been as 
many as 50,000,000 or even 75,000,- 
000 Indians in the new world. This 
is the conclusion of Dr. H. J. Spin- 
den, of Harvard University, reported 
in the Geographical Review. 

Dr. Spinden’s estimates of the peo- 
ple in prehistoric America take into 
account the Maya, Aztecs, Incas, 
Mound Builders, Pueblos, and other 
races scattered over the western 
world. At present, the Indian popu- 
lation of North and South America 
amounts to 26,000,000. About 350,- 
000 of these are in North America 
north of Mexico. 

Epidemic disease brought by the 
white man has been the chief factor 
in cutting down the Indians. 

“Europeans unloaded upon Ameri- 
can Indians a tremendous burden of 
new infections for which the latter 
had not the slightest immunity,” he 
States. “Perhaps smallpox comes 





in the tropics the debilitation and 
mortality resulting from the intro- 
duction of malaria in three types 
and hookworm in two are heavy 
factors. There have been great 
epidemics of several other diseases, 
including Asiatic cholera. '!n_ recent 
years trachoma has been a burden 
among many tribes. High mortality 
among the aborigines has generally 
followed the opening up of new ter- 
ritories by the white man.” 

There were few serious disease 
forms in America when the Indians 
lived here undisturbed. Dr. Spinden 
explains this as partly due to the 
thin scattering stream of immigra- 
tion from Siberia into Alaska, as 
contrasted with the thicker settle- 
ments of the Old World, and partly 
due to the fact that the early Ameri- 
cans brought very few animals to 
become new sources of infection. 
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Natural History 





Earwig 

One of the most curiously mis- 
named insects in existence is the ear- 
wig. Few of us ever get to see ear- 
wigs, but that is only because we do 
not hunt for these curious creatures. 
Even now, late autumn though it is, 
we can find them by turning up old 
boards or stones, pulling cattails to 
pieces, and by prying into cracks and 
crannies generally. 

The earwig gets its name because 
of a superstition. It was formerly 
believed that the insect liked to get 
into people’s ears and thence to bore 
into their heads—the formidable-ap- 
pearing pincers carried astern prob- 
ably lending support to the notion. 
It is believed that the “wig” part of 
the name is derived from the same 
source as our word “wiggle.” The 
belief in the earwig’s pernicious ac- 
tivities is not confined to English 
folklore; its German name translates 
into “ear-worm,” and its French name 
into “ear-piercer.” An early 17th- 
century book gave a simple though 
somewhat messy remedy for earwig 
trouble: “If an earwig be gotten into 
the eare . . . spit into the same, and 
it will come forth anon.” 


The earwig’s pincers are not made 
for any such murderous purpose as 
our grandsires supposed. They are 
used by many of the earwig species 
for unfolding their wings. When 
the earwig wants to use them he 
must reach up over his back with his 
tail-tongs, pull out the tightly packed 
wings, and straighten them out. Then 
he is ready to fly. 

Sut the riddle of the earwig’s pin- 
cers is increased by the fact that cer- 
tain species with well-developed grip- 
pers astern do not need them to un- 
fold their wings. There remains the 
possibility that in these the pincers 
are used in the mating activities. 
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Chemistry Desk 
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A favorite in many labora- 
tories. Accommodates 16 stu- 
dents, working in sections of 8. 
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Laboratory Furniture 
for the Teaching 
of Science 


Superintendents and Science 
Instructors generally are famil- 
iar with the reputation of Ke- 
waunee Laboratory Furniture 
for all science purposes. This 
Company is the largest manu- 
facturer of science laboratory 
furniture in North America. 
Our factories are specially 
equipped to handle this kind of 
work. We have equipped sev- 
eral thousand universities, col- 
leges, high schools, normal 
schools, vocational schools, hos- 
pitals, medical colleges, private 
and industrial laboratories. 


We co-operate with the 
School Executives to help make 
the school a credit to the com- 
munity. 


Blue prints, showing location 
of floor connections, will be 
sent on request. We will make 
drawings without charge, upon 
receipt of specifications. 


Write for information. Ad- 
dress all inquiries to the fac- 
tory at Kewaunee. 


LABORATORY FURNITURE EXPERTS 


Cc. G. Campbell, Pres. and Gen. Mer. 
206 Lincoln St., Kewaunee, Wis. 


Chicago Office: New York Office: 
25 EB. Jackson Bivd. 70 Fifth Avenue 
Room 1511 


Offices in Principal Cities 
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ASSURES A MERRY CHRISTMAS 


and Continued Pleasure 
Throughout the Year! 


If you wish to please a @£C& owner, consult the following shop- 
ping list; then see your dealer at once to insure that you will not 


be disappointed by delayed delivery 
SHOPPING LIST 


Range Finder for Movie Makers..$17.50 Panorama Head for Tripod............ $6.00 
“Fodis” Range Finder with case. 10.00 Simple Direct Exposuremeter........ 1.50 
Soft Leather Bag for “Leica”... 4.00 “Reelo” Developing Tank................ 15.00 
Chamois Bag for “Leica” ... 5.00 Reproduction Stand (for copying), 
Chamois Bag for Range Finder wa collapsible —............... ocacincalaccieia ta 
Yellow Filters for “Leica” (Dens- Plumb Weight for above................ 2.50 

ity No. I, No. II or No. III), Sliding Arm to fit enlargers for 

i ; 2.75 SES Pree 9.00 
Soft Leather Bag for Filters, each .50 Copying Lenses, each.......000000000....... 7.50 
Sun Shade for Lens.......... 2.50 Fixed 234x354 enlarger with lamp 
Wire Release with Arresting OE ee ee, 

Screw for time exposure . 2.00 Fixed 34%x5™% enlarger with lamp 
Ball-Jointed Tripod Head... . 2.50 complete . idescniteicaaaieeiaal 27.50 
Stereo Slide ................ . . 7.00 Universal adjustable enlarger com- 
“Uleja” Film Strip Projector 50.00 plete ..... ; seentectdecw SR 
Carrying Case for “Uleja”. 7.50 


THE GIFT SUPREME 





“Leica” Focal Plane Camera 
with Three Magazines, $88.00 











For complete details of any of the above items see your Dealer 
or write for PAMPHLET No. 1127 (NL) 
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Keeps Artifict 


Following are additional reports on the Second 
Internationa! Conference on Bituminous Coal at 
Pittsburgh. 


Coal experts who went to the coal 
conference sessions at Pittsburgh in 
the hope of hearing how coal could 
be converted into rubber did not get 
their curiosity gratified by Dr. Fritz 
Hofmann of the Coal Research In- 
stitute of the Kaiser Wilhelm Asso- 
ciation of Breslau who was an- 
nounced to speak. on the enticing 
topic of “From Coal to Rubber” on 
the program of the Second Inter- 
national Conference on Bituminous 
Coal. Dr. Hofmann gave an elo- 
quent address in German on the his- 
tory of the investigation and its diffi- 
culties but conveyed a minimum of 
information as to the present status 
of the problem and the most recent 
steps toward its achievement. He 
frankly admitted that he did not 
intend to give away any trade secrets 
for, as he said: 

“In the case of a technically usable 
rubber synthesis it is not merely a 
question of general unselfish scien- 
tific knowledge. Here values are at 
stake which force the speaker to 
weigh every word which he says 
about these things, for such work 
involves a risk of millions, and many 
worries for those who have taken 
the risk.” 

For twenty-two years Dr. Hof- 
mann and his corps of collaborators 
have been engaged in the pursuit of 
artificial rubber with the liberal 
backing of the I. G. Dye Industry, 
the great chemical combine whose 
initials Americans are apt to trans- 
late as the “Industrial Giant.” As 
early as 1909 a successful process 
was discovered in the laboratory of 
the Elberfeld Dye Works and before 
the war five hundred patents had 
been taken in this field. During the 
war when Germany was cut off from 
natural rubber an artificial substitute 
was manufactured to the extent of 
2,500 tons. This product proved 
satisfactory for hard rubber articles 
but not for soft, so the German auto- 
mobiles had to take to tires of steel 
springs in the later years of the war. 
But when the price of raw rubber 
dropped from $3.40 a pound to 16 
cents the synthetic could not com- 
pete with the plantation product. 

Those of the audience who were 
incredulous of the possibility of pro- 
ducing rubber from coal were invited 
by Dr. Hofmann to come up on the 
platform after the lecture where he 
unpacked from a small box samples 


Chemistry 


of synthetic rubber in thin sheets, 
thick slabs and rings. These looked 
like ordinary brown rubber and 
smelled as bad. The pure product, 
however, is white and _ translucent, 
looking like lumps of camphor. A 
strip of yellow rubber-covered cloth 
had been made twelve years ago but 
was as elastic as a new waterproof 
coat. 

The synthetic rubber is made by 
condensation and solidification of a 
light colorless liquid of the same 
composition called by the chemists 
“isoprene”, This may be made by 
means of a long series of compounds 
from the familiar acetylene gas which 
is prepared from calcium carbide, 
which is produced by the electrical 
heating of coke and lime. 

Nothing was said in the lecture to 
substantiate the statement made last 
year by an official of the I. G. Dye 
Industry, arousing a sensation in 
the American press, that their process 
could produce rubber cheaper than it 
could be grown on the plantation. 


Motor Fuel from Lignite 


A new method of making motor 
tuel and a great variety of other use- 
ful carbon compounds was explained 
at the conference by Director Andre 
Kling and Subdirector Daniel Flor- 
entin of the Paris Municipal Labora- 
tory. By employing high pressures 
and high temperatures in tight stee! 
retorts, tars from coal and lignite, 
now mostly burned as fuel for lack 
of a profitable market, can be con- 
verted into salable gasoline and 
lubricating oil by the addition of 
hydrogen. By the employment of a 
suitable catalytic agent such as alu- 
mina it is possible to break up mole- 
cules or combine them at will to form 
profitable products. These experi- 
ments have been carried out in the 
laboratory, but have now been trans- 
ferred to an industrial stage. 


Artificial Coal From Wood 


Cellulose and lignin, the two prin- 
cipal constituents of wood, have been 
converted into artificial coals practi- 
cally identical with natural coal found 
ready-made in the ground, Dr. Fried- 
rich Bergius of Heidelberg, Germany, 
announced. In 1926 Dr. Bergius at 
the first Coal Conference told how he 
had made synthetic gasoline, oil and 
other products out of coal and since 
then the German Dye Trust has util- 
ized his process for producing com- 


al Rubber Secret 


mercially thousands of tons of syn- 
thetic motor fuel. 

During theoretical researches upon 
the constitution of coal conducted 
from 1910 to 1913, Dr. Bergius first. 
transformed cellulose into coal on a 
laboratory scale. This accomplish- 
ment led to the hydrogenation of coal 
under high pressure and during the 
fifteen years of developmental work 
upon this process further theoretical 
work on coal formation was not un- 
dertaken. In the past year, however, 
Dr. Karl Schoenemann of the Bergius 
laboratory has manufactured several 
pounds of the artificial coal from cel- 
lulose and smaller quantities from 
lignin. Chemical analysis and con- 
version of the artificial coal into prod- 
ucts similar to those produced from 
natural coal have convinced Dr. Ber- 
gius that the substance made from the 
wood elements is a real coal. 

Making of coal from wood and the 
production of oil from coal provide 
hints of the processes leading to the 
formation of these substances in 
nature. 


Converts Petroleum to Coal 

Converting petroleum partly into 

coal as a means of converting it com- 
pletely into gasoline was the process 
proposed by Dr. Walter F. Rittman 
of the Carnegie Institute of Technol- 
ogy in one of the most sensational 
papers. 
This project is not purely theoret- 
ical, for Dr. Rittman stated that one 
important American oil refinery is 
now manufacturing such synthetic coal 
at a rate of fifty tons a day and is 
planning to increase this output to 
a hundred tons and more. The 
process pays because of the increasing 
demand for motor fuel. Next year 
more than fifteen billion gallons of 
gasoline will be needed by the thirty 
million automobiles of America, so 
every effort will be made to push the 
cracking process further to increase 
the yield. 

Formerly the fraction of gasoline 
distilled off was less than a fifth of 
the crude oil. Nowadays the best re- 
fineries get out four-fifths of the oil 
as gasoline. The residue, consisting 
of heavy oils contaminated with the 
lime used in the purification, will only 
bring from a half cent to a cent and 
a half as fuel. But in the plant re- 
ferred to the distillation is carried 
further and the residue is dumped 
directly while still very hot and fluid 
into gondola (Turn to next page) 
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Catalogs. 














Honey Bee Life History Silk Worm Moth Life History 


Just mention that you are interested in Demonstration Materials 
when writing for your copy of the 
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Coal Conference—Cont'd 
into a sort 
coal. This 

coke by 


where it solidifies 

of artificial bituminous 

can be converted into 
the ordinary ovens, or into gaso- 
line by one of the hydrogenation 
processes that have been described at 
this conference by German chemists, 
Dr. Freidrich Bergius of Heidelberg 
and Dr. Carl Krauch of Ludwig- 
shafen on the Rhine. Bergius began 
his attempts to make petroleum arti- 
ficially in 1910 at what an American 
would consider the wrong end, that 
is, by trying to convert wood to coal, 
which is the geological process. Hav- 
ing by this learned something of how 
coal is constructed then he was ready 
to reverse the process and decompose 
coal in the hope of getting liquid 
fuel. The success of these efforts is 
attested by Dr. Krauch, who stated 
that the Leuna works in Germany 
are now producing 70,000 tons of 
synthetic gasoline and plan to pro- 
duce 250,000 tons next year. 


Where to Find Petroleum 

Where may we expect to find in 
the future the petroleum to meet our 
constantly increasing demand was the 
vital question tackled by Dr. David 
White of the U. S. Geological Sur- 
vey. 

He exhibited a map of many colors 
in which he outlined the areas known 
to contain oil fields, those regarded 
as promising in varying degrees and 
those composed of strata from which 
no petroleum can be expected. About 
two-fifths of the area of the United 
States was classed as Producing, 
Proved, Promising or Possible. This 
included, among others, such regions 
as Kansas, Western Nebraska, Okla- 
homa, Montana, eastern Colorado, In- 
diana, Illinois, Mississippi, Louisiana 
and Texas, extending into the Gulf 
of Mexico. The black or unpromising 
portion of the map comprised the an- 
cient igneous, pre-cambrian and meta- 
morphic rocks, such as* granite, gneis- 
ses and schists, which underlie a wide 
belt stretching from Maine to Florida, 
a large area about the Great Lakes 
and the main Rocky Mountain region 
between Wyoming and _ California. 
This map has been worked out in 
great detail on the basis of many 
years study by the Survey and should 
serve as a good guide to the oil pros- 
pector or to the investor in oil pros- 
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pects. 
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Since the earthquake of 1923, build- 
ings in Tokyo are limited to three 
stories in height. 
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New Knockless Fuel Promised 


Motor fuel that will prevent engine 
knocking and reduce the fire risk in 
automobile and airplane accidents is 
promised as the result of experi- 
ments reported by Dr. C. F. Kettering, 
director of the General Motors re- 
search laboratories, who spoke before 
the recent meeting of the National 
Academy of Sciences. 

Not how light or volatile the fuel 
is, but what it is chemically deter- 
mines its explosive properties in in- 
ternal combustion engines, Dr. Ket- 
tering declared. The way in which 
the molecules of the fuel are put 
together controls the way in which 
it will burn within the cylinders. 

Ordinary gasoline produces a 
“knock” in the automobile engine 
laboring under stress or operated un- 
der high compression. The propell- 
ing explosive mixture detonates with 
a bang instead of burning more 


slowly, smoothly and evenly. Anti- 
knock preparations, such as tetraethy] 
lead developed some years ago by 
Dr. Kettering, are added to gasoline 
to make it usable in the motors of 
higher compression and more effi- 
ciency. 

Not satisfied with having devel- 
oped the anti-knock fuel industry, 
Dr. Kettering now promises to super- 
sede it by showing the petroleum pro- 
ducers how to make motor fuel that 
will not need anti-knock agents added 
to it. His researches demonstrated 
that the molecular structure of the 
fuel, which can be changed during 
refining, controls its knocking quali- 
ties. Only a fifth of the ordinary 
gasoline sold today need be reformed 
to make all motor fuel nonknocking. 
And that is a mere juggling of the 
molecules. 

Once this is generally accomplished 


Quanta and Proton Fragments 


Physics 


The new physics that has captured 
this branch of science in the course 
of a peaceful revolution begun by 
Einstein and his famous theory of 
relativity received more support at 
the recent meeting of the National 
Academy of Sciences. Toa young sci- 
entist in the Bell Telephone Labora- 
tories in New York, Dr. Clinton Jos- 
eph Davisson, the Academy awarded 
a prize conferred only once in five 
years for “the most important dis- 
covery or investigation in electricity 
or magnetism or radiant energy.” 

Dr. Davisson is the man who 
showed about a year ago that streams 
of electrons shot against certain sur- 
faces will be reflected like light from 
a mirror. Before his work electrons 
had been looked upon as matter rather 
that radiation. This research, coupled 
with the idea that light and other 
radiation travels in gobs or chunks, 
called “quanta,” leaves the scientists 
wondering where radiation begins and 
matter ends. 

The new ideas of mechanics have 
also thrown new light on the mystery 
of atomic disintegration that causes 
radium and a few other elements to 
break down slowly but surely unin- 
fluenced by any power in the com- 
mand of man. Profs. Edward U. 


Condon and Ronald W. Gurney of 
Princeton reported to the Academy a 
theory of atomic disintegration that 
does not require for the heart of the 


atom a violation of the laws that 
govern matter in the other parts of 
the universe. A fragment of the 
atomic nucleus is able to leak out 
and fly away at high velocity, whereas 
former conceptions showed the atom 
exploding under the influence of 
strange forces. Even this work does 
not tell us how to tap atomic energy 
and harness it. 
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Exploration Limited 
Geography 

Arctic explorers have been getting 
too numerous in Norway’s far north- 
ern island possession of Spitsbergen, 
and henceforward proposed expedi- 
tions will have to satisfy the govern- 
ing body of that region of the serious- 
ness of their intentions and of their 
competence to take care of themselves 
in the field, says Nature, a leading 
British scientific journal. The Nor- 
wegian government has been forced 
to this step by the troubles of several 
expeditions which went in without 
adequate equipment and had to be 
rescued at considerable expense. 
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Players on many Hawaiian foot- 
ball teams wear no shoes, but stars 
in the barefoot league can punt 50 or 
60 yards and are taught to place 
kick and drop kick accurately with 
their bare toes. 


automobile manufacturers can equip 
their cars with more scientific en- 
gines that will get the most out of 
the fuel. 

Dr. Kettering’s discovery may make 
unnecessary the development of Diesel 
type engines for automobiles, air- 
planes and airships. Because Diesel 
engines use heavy oil that does not 
catch fire easily in case of accident 
they are considered by some engineers 
to be the logical method of removing 
the fire risk now present in gasoline 
propelled cars and aircraft. Since Dr. 
Kettering demonstrated that an ef- 
fective motor fuel can be low in 
boiling point and therefore not easily 
exploded except under proper con- 
ditions in the engine, his research 
promises to banish the fire danger 
and the necessity of Diesel engine 
development on that account. 
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Finds Year’s Third Comet 


Astronomy 

The year’s third comet has been 
discovered by David Lamont Forbes, 
an astronomer at Capetown, South 
Africa, according to an announce- 
ment by Dr. Harlow Shapley, di- 
rector of the Harvard College Ob- 
servatory. This observatory acts as a 
clearing house for news of astronom- 
ical discoveries. In accordance with 
the usual practice, the new celestial 
visitor will be known after the dis- 
coverer as Forbes’ Comet. 

When first observed, on November 
21, Forbes’ comet was in the constel- 
lation of Corvus, the crow. This is 
a group that can now be seen from 
the United States low in the southern 
sky before sunrise. When discovered, 
the comet was going in a southeast- 
erly direction, towards the nearby con- 
stellation of the centaur, so that it 
will soon be entirely out of the skies 
visible from northern countries. At 
the time of discovery it was of the 
sixth magnitude, just on the verge of 
naked-eye visibility on a dark night. 

Later observations made by Dr. 
Berman of the Lick Observatory in 
California, on November 23, and by 
Dr. George Van Biesbroeck on No- 
vember 25, showed that the comet’ is 
getting fainter, so that it is probably 
moving away from the earth. 
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New Zealand has a suicide rate 
considerably higher than that in 
Great Britain. 
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The experiments on hydrogen which Cavendish 
performed for the first time, here related by him, 
are now among the first exercises in chemistry 
for beginners. You can repeat them easily, but 
it is as well to be as cautious about getting 
hurt as Cavendish was. Bottles containing 
hydrogen-air mixtures have been known to break 


since his time, 

EXPERIMENTS ON FAC- 
TITIOUS AIR, by the Hon. Henry 
Cavendish, F.R.S. in Philosophical 
Transactions of the Royal Society of 


London, Vol. 56, Read May 29, 1766. 
Air from Metal and Acid 


I know of only three metallic sub- 
stances, namely, zinc, iron and tin, 
that generate inflammable air by 
solution in acids; and those only by 
solution in the diluted vitriolic acid, 
or spirit of salt. 

Zine dissolves with great rapidity 
in both these acids; and, unless they 
are very much diluted, generates a 
considerable heat. One ounce of 
zinc produces about 356 ounce meas- 
ures of air: the quantity seems just 
the same whichsoever of these acids 
it is dissolved in. Iron dissolves 
readily in the diluted vitriolic acid, 
but not near so readily as zinc. One 
ounce of iron wire produces about 
412 ounce measures of air: the quan- 
tity was just the same, whether the 
oil of vitriol was diluted with 1%, 
or 7 times its weight of water; so 
that the quantity of air produced 
seems not at all to depend on the 
strength of the acid. 

Iron dissolves but slowly in spirit 
of salt while cold: with the assist- 
ance of heat it dissolves moderately 
fast. The air produced thereby is 
inflammable; but I have not tried 
how much it produces. 

Tin was found to dissolve scarce 
at all in oil of vitriol diluted with an 
equal weight of water, while cold: 
with the assistance of a moderate 
heat it dissolved slowly, and gener- 
ated air, which was inflammable: 
the quantity was not ascertained. 

Tin dissolves slowly in strong 
spirit of salt while cold: with the 
assistance of heat it dissolves moder- 
ately fast. One ounce of tinfoil 
yields 202 ounce measures of inflam- 
mable air. 

These experiments were 
when the thermometer was at 
and the barometer at 30 inches. 

All these three metallic substances 
dissolve readily in the nitrous acid, 
and generate air; but the air is not 
at all inflammable. They also unite 
readily, with the assistance of heat, 
to the undiluted acid of vitriol; but 
very little of the salt, formed by 


made, 
50° 


Hydrogen—Inflammable Air 
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APPARATUS FOR PRODUCING INFLAMMABLE AIR and weighing the sample 
collected 


their union with the acid, dissolves 
in the fluid. They all unite to the 
acid with a considerable efferves- 
cence, and discharge plenty of va- 
pours, which smell strongly of the 
volatile sulphurous acid, and which 
are not at all inflammable. Iron is 
not sensibly acted on by this acid, 
without the assistance of heat; but 
zinc and tin are in some measure 
acted on by it, while cold. . . 


Inflammable Air 


I now proceed to the experiments 
made on inflammable air. 

I cannot find that this air has any 
tendency to lose its elasticity by 
keeping, or that it is at all absorbed, 
either by water, or by fixed or vola- 
tile alcalies; as I have kept some by 
me for several weeks in a bottle in- 
verted into a vessel of water, with- 
out any sensible decrease of bulk; 
and as I have also kept some for a 
few days, in bottles inverted into 
vessels of sope leys and spirit of sal 
ammoniac, without perceiving their 
bulk to be at all diminished. 

It has been observed by others, 
that, when a piece of lighted paper 
is applied to the mouth of a bottle, 


containing a mixture of inflammable 
and common air, the air takes fire, 
and goes off with an explosion. In 
order to observe in what manner the 
effect varies according to the differ- 
ent proportions in which they are 
mixed, the following experiment was 
made. 


Some of the inflammable air, pro- 
duced by dissolving zine in diluted 
oil of vitriol, was mixed with com- 
mon air in several different propor- 
tions, and the inflammability of these 
mixtures tried one after the other in 
this manner. <A quart bottle was 
filled with one of these mixtures, in 
the manner represented in Fig. 2. 
The bottle was then taken out of the 
water, set upright on a table, and the 
flame of a lamp or piece of lighted 
paper applied to its mouth. But, in 
order to prevent the included air 
from mixing with the outward air, 
before the flame could be applied, 
the mouth of the bottle was covered, 
while under water, with a cap made 
of a piece of wood covered with a 
few folds of linen; which cap was 
not removed till the instant that the 
flame was ap- (Turn to next page) 
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Cavendish on Inflammable Air—Cont’d 


plied. The mixtures were all tried in 
the same bottle and, as they were all 
ready prpared, before the inflammabil- 
ity of any of them was tried, the time 


elapsed between each trial was but 
small: by which means I was better 
able to compare the loudness of the 


sound in each trial. The result of the 
experiment is as follows: 

Effect of Mixture with Air 

With one part of inflammable air 
to 9 of common air, the mixture 
would not take fire, on applying the 
lighted paper to the mouth of the 
bottle; but on putting it down into 
the belly of the bottle, the air took 
fire, but made very little sound. 

With 2 parts of inflammable to 8 
of common air, it took fire imme- 
diately, on applying the flame to the 
mouth of the bottle, and went off 
with a moderately loud noise. 

With 3 parts of inflammable air to 
7 of common air, there was a very 
loud noise. 

With 4 parts of inflammable to 6 
of common air, the sound seemed 
very little louder. 

With equal quantities of inflamma- 


ble and common air, the sound 
seemea much the same. In the first 
of these trials, namely, that with 


one part of inflammable to 9 of com- 
mon air, the mixture did not take 
fire at once, on putting the lighted 
paper into the bottle; but one might 
perceive the flame to spread gradu- 
ally through the bottle. In _ the 
three next trials, though they made 
an explosion, yet I could not per- 
ceive any light within the bottle. In 
all probability, the flame spread so 


instantly through the bottle, and 
was so soon over, that it had not 
time to make any impression on my 
eye. In the last mentioned trial, 


namely, that with equal quantities of 
inflammable and common air, a light 
was seen in the bottle, but which 
quickly ceased. 

With 6 parts of inflammable to 4 
of common air, the sound was not 
very loud: the mixture continued 
burning a short time in the bottle, 
after the sound was over. 

With 7 parts of inflammable to 3 
of common air, there was a very 
gentle bounce or rather puff: it con- 
tinued burning for some seconds in 
the belly of the bottle. 

A mixture of 8 parts of inflamma- 
ble to 2 of common air caught fire 
on applying the flame, but without 
any noise: it continued burning for 
some time in the neck of the bottle, 
and then went out, without the flame 


ever extending into the belly of the 
bottle. 

It appears from these experiments, 
that this air, like other inflammable 
substances, cannot burn without the 
assistance of common air. It seems 
too, that, unless the mixture contains 
more common than inflammable air, 
the common air therein is not sufh- 
cient to consume the whole of the in- 
flammable air; whereby part of the 
inflammable air remains, and burns 
by means of the common air, which 
rushes into the bottle after the 
explosion. 

Air from Different* Metals 

In order to find whether there was 
any difference in point of inflam- 
mability between the air produced 
from different metals by different 
acids, five different sorts of air, 
namely, 1. Some produced from zinc 
by diluted oil of vitriol, and which 
had been kept about a fortnight; 2. 
Some of the same kind of air fresh 
made; 3. Air produced from zinc 
by spirit of salt; 4. Air from iron 
by the vitriolic acid; 5. Air from tin 
by spirit of salt; were each mixed 
separately with common air in the 
proportion of 2 parts of inflammable 
air to 7 7/10 of common air, and 
their inflammability tried in the same 
bottle, that was used for the former 
experiment, and with the same pre- 
cautions. They each went off with 
a pretty loud noise, and without any 
difference in the sound that I could 
be sure of. Some more of each of 
the above parcels of air were then 
mixed with common air, in the pro- 
portion of 7 parts of inflammable 
air to 3 1/5 of common air, and 
tried in the same way as before. 
They each of them went off with a 
gentle bounce, and burnt some time 
in the bottle, without my being able 
to perceive any difference between 
them. 

In order to avoid being hurt, in 
case the bottle should burst by the 
explosion, I have commonly, in mak- 
ing these sort of experiments, made 
use of an apparatus contrived in 
such manner, that, by pulling a 
string, I drew the flame of a lamp 
over the mouth of the bottle, and 
at the same time pulled off the cap, 
while I stood out of the reach of 
danger. I believe, however, that 
this precaution is not very neces- 
sary; as I have never known a bot- 
tle to burst in any of the trials I 
have made. 

The specific gravity of each of the 
above-mentioned sorts of inflamma- 


ble air, except the first, was tried in 
the following manner. A _ bladder 
holding about 100 ounce measures 
was filled with inflammable air, in 
the manner represented in Fig. 3 and 
the air pressed out again as perfectly 
as possible. By this means the small 
quantity of air remaining in the 
bladder was almost entirely of the 
inflammable kind. 80 ounce meas- 
ures of the inflammable air, pro- 
duced from zine from the vitriolic 
acid, were then forced into the blad- 
der in the same manner: after which, 
the pewter pipe was taken out of the 
wooden cap of the bladder, the orifice 
of the cap stopt up with a bit of 
lute’, and the bladder weighed. A 
hole was then made in the lute, the 
air pressed out as perfectly as pos- 
sible, and the bladder weighed again, 


There seems no reason to imagine, 
from these experiments, that there 
is any difference in point of specific 
gravity between these four sorts of 
inflammable air; as the small differ- 
ence observed in these trials is in 
all probability less than what may 
arise from the unavoidable errors of 
the experiment. Taking a medium 
therefore of the different trials, 80 
ounce measures of inflammable air 
weigh 41 grains less than an equal 
bulk of common air. Therefore, if 
the density of common air, at the 
time when this experiment was tried, 
was 800 times less than that of 
water, which, I imagine, must be 
near the truth, inflammable air must 
be 5,490 times lighter than water, or 
near 7 times lighter than common 
air. But if the density of common 
air was 850 times less than that of 
water, then would inflammable air 
be 9,200 times lighter than water, or 
108/10 lighter than common air. 

Henry Cavendish was born at Nice, Oc- 
tober 10, 1731, and died at his home in 
Clapham, England, February 24, 1810. 
After attending Cambridge University, he 
went to live with his father, Lord Charles 
Cavendish, in London. The son joined the 
father in scientific researches in almost all 
branches of physical science. They lived 
in seclusion, in a house nearly filled with 
apparatus for their experiments. Henry 
became a Fellow of the Royal Society at 
the age of 29. When he was 35 he pre- 
sented before the society the first of his 
papers on chemical “airs,” from which the 
abeve extract is taken. 


'The lute used for this purpose, as well as in 


all the following experiments, is composed of 
almond powder, made into a paste with glue, 
and beat a good deal with a heavy hammer, 


This is the strongest and most convenient lute I 
know of. A tube may be cemented with it 
the mouth of a bottle, so as not to suffer any 
air to escape at the joint; though the air within 


is compressed by the weight of several inches of 


water. 
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Oppities: A Book or UNEx- 
PLAINED Facts—Rupert T. Gould— 
Stokes ($4). How did Orffyreus 
keep his wheel revolving for 54 days 
in a sealed room? What was it that 
repeatedly moved the coffins in the 
Chase vault at Barbados? What sort 
of a natural (or supernatural) crea- 
ture was it that made the “devil’s 
hoof marks” in Devonshire? What 
was the origin of Andrew Crosse’s 
acari, that apparently developed elec- 
trically in an acid solution? Or, for 
that matter, do the Aurora Islands 
exist and, if so, where? These are 
some of the questions propounded by 
Lieutenant Commander Gould (R. N., 
retired) in this most interesting book. 
He does not offer any explanation of 
them; he merely states the facts and 
suggested explanations as shown by 
his own seemingly exhaustive re- 
searches. The reader can _ accept 
whatever explanation seems best, and 
on this account the book gains its 
chief charm. The author's frequent 
and genial digressions and his delight- 
ful footnotes all aid in making this 
one of the most fascinating books that 
has recently appeared. 


General Science 
Science Newa-Letter, December 1, 


Wuy We MisseHAve—Samuel D. 
Schmalhausen— Macaulay ($3). 
“Civilization, we now for the first 
time clearly perceive, is a state of 
psychopathology,” writes this author. 
Psychiatry must come to the rescue. 
His discussions deal in psychoana- 
lytic vein with maladjustments and 
readjustments. The point of view 
can be indicated by the fact that the 
book is dedicated to “Sigmund Freud, 
Alfred Adler, Carl Jung, three philo- 
sophic physicians “who created the 
New Medicine, the New Psychology. 
and the New Education.” 


Psychiatry—Soeciology 
Science Newe-Letter. December 1, 1928 


Emotion AND Dettnguency—L. 
Grimberg—Brentano’s ($3). A clini- 
cal study of five hundred delinquents 
who were brought to the neuro- 
psychiatrist as medical problems. 
The author’s view is that the psycho- 
pathological condition of such cases 
is due to organic inferiority, specifi- 
cally a defective endocrine system. 
His analysis of causes of delinquency 
and outlining of individual cases from 
the doctor’s point of view makes this 
book different from most works on 
the subject. 


Peychiatry—Sociology 
Science News-Letter. December 1, 1928 
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THe History or Brotocy— 
Erik Nordenskiold (tr. by i. = 
Eyre)—Knopf ($6). In this book, 
a really serious effort is made to give 
not only the biographical outline but 
a critical evaluation of the work of 
each of the leading contributors to 
the growth of biological science. 
Prof. Nordenskiold’s book, therefore. 
stands in a class by itself when com- 
pared with the semi-popular publi- 
cations which have hitherto had most 
of the field to themselves. It belongs 
on the shelves of the really serious 
student of biology. 

Biology—History of Science 

Science News-Letter, December 1, 1928 


A Birp Book ror SoutH AFRICAN 
CuILpREN—Dorothy L. Norman— 
Juta and Co., Capetown 6d.). 
Curious and beautiful birds we sel- 
dom hear about and never see, writ- 
ten up in a style that makes us wish 
that Miss Norman would come up to 
this side of the world and do a few 
books like it for the English-speaking 
children of the North. 


Ornithology 
Science News-Letter, December 1, 1928 
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BIOLOGY OF THE VERTEBRATES— 
H. E. Walter—Macmillan ($5). 
This is a textbook for college stu- 
dents, well done in the modern man- 
ner, with chief emphasis on physiology 
and evolution (it should sell well in 
Arkansas, though not through official 
channels)—not too professorial in 
tone, and illustrated, most sensibly, 
chiefly with line drawings. 

Biology 
Science News-Letter, December 1, 1928 





A GuiIpeE TO THE Stupy oF 
FresH-Water Brotocy—J. G. Need- 
ham and P. R. Needham—American 
Viewpoint Society ($1). <A _ hand- 
size pamphlet of systematic keys to 
the genera of fresh-water plants and 


animals, especially arthropods and 
alge, illustrated with clear-cut line 
drawings. 
Biology 
Science News-Letter, December 1, 1928 
A Brier Course 1x Brotocy—W. 


H. Wellhouse and G. O. Hendrick- 
son—Macmillan. A_ general biology 
text for college students, based on 
experience in handling the courses 
at Iowa State College. The material 
of the standard college course in 
biology is presented in much more 
compact form than is customary. 


Biology 
Science Newa-Letter, December 1, 1928 


Foorrrints oF Earty Man—Don- 
ald <A. Mackenzie—Blackie (5s). 
Discoveries of prehistoric man in 
Europe and the east are discussed 
in this book very clearly, so that the 
reader who wants to learn rather than 
be amused will get a reasonably com- 
prehensive view of the human family 
tree on that side of the world. Early 
Americans, while eqqually prehistoric 
with the Sumerians or with Britons 
of the New Stone Age, get no notice 
except for a page or two devoted to 
the discoveries that indicate antiquity 
of man in America. These the 
author describes as though unques- 
tionably ancient, though the subject 
is still controversial in this country. 


Glozel is given considerable space 
and is finally pronounced “mys- 
terious”’. 


Anthropology 
Science Newe- Lette Tr, December 1, 1928 


THe Searcu ror ATLANntIs—Ed- 
win Bjorkman—Knopf ($2). New 
speculations as to the identity of the 
lost Atlantis. By a process of trian- 
gulation, this theory would establish 
the island of Scheria in the Odyssey, 
the farthest inhabited region to which 
Odysseus journeyed, as the same 
place as Tarshish, remote merchant 
city frequently mentioned in the Bible, 
and would prove this to be Atlantis. 
The overlapping of details regarding 
these three places is the basis of the 
theory. 

Geography—Archeology 

Science News-Letter, December 1, 1928 

A CHILp’s Story or CIvILizATION 

‘Stephen King-Hall—Morrow ($3). 
A laudable attempt to present to the 
child a panorama of prehistory and 
history down to modern times, and 
to give some idea of the significance 
back of the events. For children of 
ten years or thereabouts, the author 
suggests that a “Helper”, a sort of 
unofficial tutor, will be necessary to 
discuss the great ages of history with 
the child and to answer questions and 
devise games. The child’s point of 
view is never lost sight of by this 
author who wrote the chapters origi- 


nally for his young daughter. 
History 
Science News-Letter, December 1, 1928 


How tHe Wortp 1s Feo—F. G. 
Carpenter—American Book Company 
(96c). A very worthy addition to the 
well-known Carpenter series widely 


used in schools. 
Eccnomte Geography 
Science Newa-Letter, December 1, 1928 
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